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(54) [^^cd=&«:] UA-v^roftOMffiiltiM.iUK 



(57) H8KJ] 

fi&ASt® (RAMA) £&«U ffi#Jitt?»4»©RAM 
H^f*. RAMAiftStti3?iJ#-^3*5«fc^n{rg|® 

wtcfflraegTi^^H^e.Ti-s. RAMAStmsn— h 

■T*«S!$n¥«$nfcDNA*J:C;WIBDNA^tr 
h 7 >X7 ^-A$n/5:«*>bB8^Sn-5. 



(2) 1 0 -5 1 3 2 5 7 

4. Btrism±»^fliffi (E. coin) -C2b4»*^3tcE«<Ofii:Jg(o 

9. E^J#^3feJ:^*L^^S^tffil^a<i*E^j55^'3:4^^^S^$^£ 
yKE?!lS:^*^^ K*fcfc»K 'J a- v^1ftlW»^|Waafi:'frKi«- LT 

(a) HWIfe*>?>fflfft$ *lfc>K'J Tf-MkRNA^&Oc DNA7^f 
«fc C, # U TT-MtR NA^^#f>tLS c DNA*?n-->^^^-f 

(c) M (b) -cis;$*Lfciaftx.^^^--e^±*h5>77*-AL, 

(d) ffi^x.^H^m^t-r^XfIi: 



(3) 1 0 - 5 1 3 2 5 7 

1 0. Jim (c) ^Hi:f»MftH±^^®?^ ^~em%±z-tji 
1 1 . nm (d) t>KM$kz.*%WL*T 7 4 -f^^n7^77^-C 
1 2. 3?^R AMA^ V/n*^ JCW— ^cfltife3>7* p< - a ><D^ < t & — 
fffl?Jl4DNA-eioT, TtfffSDNAfi, 

(a) IB«#2 ; 

(b) K?iJ##2 t'W ^XtiDNAifciifwiM- ; feJ:cr 

(c) p»teT-3- K^miiJUnti (a) JsJ:^" (b) Kfe#2tiZDNAt^ 

Jgl 2 fc'ffi*<affifi$;MMi3*i.fcDNAo ' 

1 5. ^^-^7^? Pfiil*! 1 4 fcffi«Oft»3:MU*3*Lrt:D 
NAo 

1 6. m±M^M® (E coli ) -c*4»^3|i 5fcffifc<&f&ft$MUi 
$*LfcDNA 0 

1 7. tJiaDNA*«BSyy#-^2-e*&ll^l 6fcffi*te>»«3;MU*3*irt: 
DNA 0 

1 8. (&±*«*R«Bllft'T?**lll*Sl 4 Kffi*<&»«3MMt3 *lfcDNA 0 
19. XERAMA^ ^fljitn > 7 * pt a >£>4>& < fc — 

(a) 2 ; 



(4) ftmW- 1 0 -5 1 3 25 7 

(b) mm^2 t^J 7*U ^MXfSDNA $ fzit^<om>i \ V s 
'(c) Ifi?3^K^iilMli (a) (b) Kfe&ZfL&DNAk^ 

4 7'J 7M XfiDNA 

2 0. HtffBDNA-b^^ ^ K^Jfiife*.-'** *LTV»4BI^ 1 9 fcfE 

®^ h 7 y 7s 7 * - a $ *ifcif±o 

2 I. m&tL^? 7 -#7° 7 7 5 h\ ^7 5 K> 77-/5 K> -7 7~i?&l 

2 2. £fi&;t^7 7-7^7*9 7 5 K-T^)^W^J12 1 H|S©<7) h 9 77 7 * - 

2 3. ^i^l^TcM (E coli ) -C&&§»;&:®2 2 iCfB^O h y 7 7 7 * 

2 4. mTieD NAWJff 2 X-$>2>m*M2 3 KSESRoffgl $ *Uim$ tltz 
DNAo 

2 5. jglMIJlK^2.I*a2 0 KUm<D^m:Ztl&niZ ft7t:DN A 0 

2 6. SB^J#^3* J:^^tC*®^lC^[W|^^@e^j^^^^^^<b^$^ 

(a) h«Blfe^e># , J 7^-;WfcRN A ; 

(b) ilfc LTmStS 7f-MfcRNA*fflV>T2*ic D N A £ 

(c) £<7)2^i£c DNA$-^n-^>^^^-t:jfALTaix.^ilA'^ 
ffiTBtflSinlH^n- Ki"*DNA «9 ; 



(5) 1 0 -5 1 3 2 5 7 

2 7. Jim (e) K&^X, %%-£Ltz%ife*m-?2> V 7>X7 *-A 3*ifc;|t 
2 8 . SS-feSJC* 5 - h n r Jl/ - f f 7 7* 'J 7 A ^ J: O 5 ' 5 - 



(6) 1 0 -5 1 3 2 5 7 

WM \im&x-&M& <t tf* <o^=f-<o^ * n - > Mi-* o 

±tS&*JK.f£l$r£ tLT § ( p . L1psky T Rheunatoid Arthritis, Harrison's Prin 
ciples of Internal Medicine 1423(1987)) 0 i oT, y a 1£IW»jfe«>BS 

^'ja-7fBf (Rf) <7)#^* s ;v-f->6«jHiaiJ^$ tLTV^fto R f (i I g 
iM£i-4»*«>fcttlfett. Rf^I gGOli*5llfeCt«^T*4. R 

f li> 'J a- 

*L?>OMli rjftLfflfR&14J «$*L£ 0 0 %ti rifiLVtl^'ttJ 'Ja-Tf 

# i b$l& y - -7 f-^m **tilt*^ iMvff fi , iJ!^± 5- 
fc#1-*«S|14oiBffi#*'M'1-& ( E - Tan , 33 Advances in Inmunology 16 
7-240(1982)) 0 Ztlb^jLtemmtjiit (ANA) fcf&StU tL <7) # i B 



(7) ftmW- 1 0 - 5 1 3 2 5 7 

E,%Ll£fcB<V&MKm^htl~C^2> (R Michael £ j; # D. Keene, Molecular 
Biology of Nuclear Autoantigen t 18 Rheumatoid Disease Clinics of North A 
merica 283-310 (D Pisetsky, . M, 1992) ) 0 d tL h <D i fc.*f--T £ 

^>fl <7)^ Zf 7> 9 4 y - J frTi-V h 7 y 7, V * - A £ fltz h B > r?3$4ffl 

^x.tfw'i L-2^Ra j i mmh^h<Dmmmt^mm-r^>^ */n:i 

(t, iit^^co^^ >a*BJ&3 ( M . Alspaugh £ «t 0* E. Tan, 19 Arthriti 
s and Rheumatism 711-19(1976)) 0 * (Dftm^W-m t & &£vfcj;jt I g G ^ 

-c*>9, ^tL^KjSi-s^ITJi^/CiE'e^^o iot, i comw, fi f 'J ^ - v 
teMI&j&RtffclSC (rheumatoid arthritis nuclear antigen) J TRANA 

i--?>^^^*^o ^^JlJE^IW] — 14 (identity) {ifrj £> tLTv^ v> 0 ^VHC^fr 

o 



(8) 1 0-5 1 3 25 7 

o 

DNAfi. 

(a) E3?!l##2. 

(b) k'^ 7V f'fXtiDNAi fctt*0»fH-, fectO 5 " 

(c) itfE^n- KOftliiisJL^ii (a) * «t 0* (b) ^i^il/cD NA 

^ ?-fi7°7X 5 Ks 3X5 K\ 77-/5 K\ 7 7-A ^^^f^f,^ 

X\f> 0 



(9) 1 0 -5 1 3 2 5 7 

mil*. f£*A (H) frh<D$&m, 3---?J-'\>kMm4k (RA) (DtfSLm&ZV 
^I'ftx'Jfvf-f^ (SLE) <7)5km<D^m^X * E L I S At*I&f§*£ 

^» X-fctiiC £ =fc Vfr^-m K ?u--y yziitz Z^Mitt* ^ L > 

mm KJ ("a peptide" ) *^-f2>%LW, t Ltcm&lt 2 MM 

&±<7V*:/^ K^ig^&fc^U [ffiliMm ("a host cell" ) tffiLtzWs 
imm&±.<?U:<7)± i &m±».£^U \-f?*< KJ ("a plasmid" 

Z.Z.izm^htl& TRAMAJ Ji, ATCC 6 9 6 0 5 t LT^lt £ *LT V> 

tz 9 a 4 o r*° >; ^7f- kj is j: v kj t ^ o ffl 



(10) «f3*¥ 1 0 - 5 1 3 2 5 7 

ZZKm\<*b*l& TDNAJ li> DNA, £ «fc tf&fetif «*«#-r & £ A*T 
* * -KJipAS i i <or£*itte?g£ * 

»fM-> & Jt ( b ) n - K^«|jiJsWttE?ni#^ 2 is «fc V s ( a ) H fe* 

tfiwj c^;v-7°i*]<7)SiJ<7)T ^ y ^^*tffi^-r^> it^rl & 0 -€-<a«fc ? 

<7) )U— 7'l±^ Pro; Ala, Gly; Ser, Thr; Asn, Gin; Asp; G~lu; His; Lys, Arg 



Cll) 10-51325 
; Cys; lie, Leu, Met, Va"l ; isJ:cFPhe, Trp, Tyr-^&jg, ( M - Jimenez-Montan 
o L- Zamora-Cortina N 7-5 / Uffim<Z>£.J&<7>M > lk*:7*)l'& X VP-t^m 

%m.a -^*yu\d >*Oflf3S^*)tSffl, Proc - V 11 th Int ' 1 Biophysics Cong 
ress, Mexico City (1981)) 0 £Rfl«jfcffiE|fi<jT*>* t JBfctliflK&Smi LT 

■«rft*tt:JR ( TRAMAJ ) K-rsafs^ti, iittWffltLt 

mf* i 9 9 3 #2^i9 BKinm^Ktzmmmm^co^m^&mmo &/o 

19, 7 8 0-%rK&W.V>JL 7 K> ^f(l«li: * n - ^ > ^ $ fflfio <£ 09M£ ? 

i*-C|&£3 tt&o R A M AirCJ^cO ^ D-->^^I(:t 4> 

filXl 0 8 -®(75^ h R a j i (ATCC No.CCL 8 6) ^f) T7 
hr^ (FAST TRACK) j m RUAf«ffl*f h (Invitrogen^ ^ > 7* 

^fXU ynf 7--b*t t t»:^f >^ra^- h L, ') rf (d T) -bA'n- 

*^nv h^77^ -fctf^tfco ^fctifctf'J 7f-MtRNA^CiIM 
Htfv\ TfrMco^r y h (A7-f/7'J7> ( A Librarian) , Invitrogen 
) £ffiV>T 2*ic D NA^iS5L^: 0 t<D*v h "Cffl tLS ^ffi{iOkayama 
^Berg (2 Molecular and Cellular Biology 161(1982)) £ J; j^Gubler £ Hoffma 
n (25 Gene 263(1983)) CJ:oTSBi$*lfc*ffi-e*4 0 c DNA<?5M«£T 
4 >K«; 7--tf-CM31 L¥^kL7to E c o R I 'J > * - £ £<75Wfk c DNA 
KT4 DNA 'J ir-^^m^xm^Ltz 0 iO'J > W^Ofi590S:*i-&o 

5' -AATTCGCGGCCGC-3' ( B3 #1 # ^ 1 ) 

3' -GCGCCGGCG-5' 



(12) 1 0-5 1 3 25 7 

T, Ec oR I x ) > % — co^ctb 5 ' >SMkU^o ttl^Trffi^^ 

"*U> 2*«CDNAI4; '^g$<0M**tc D N hVK&Mv&Rfc 

«MHjH <fc <9 c DNA^MfS itCJ:Dl~5kb pcofSH^ c DN A£i!3R 
U, *i^7lt, r^*^S^f>WmU cDNA^Iftxfy^A^i: 

iSfcfc, t^XtM S^£©2*fflcDNA*77-y^gt 1 1 * n - > 
- - >^L^ ( R - Young £ J; tJ* R- Davis, 80 Proc. Nat'l 
Acad Sci USA 1194-98(1983); T. Hyynh £> , 1 DNA Cloning: A Practical Ap 
proach 49-78 (D. Glover, ed, IRL Press, Oxford, 1985) ) 0 ico^^^ — <D 
E c 0 R I ? u- j ffi, A g t 1 1^^-^S^C7 7 -vA D 
NA^tf XZflX^&XMW (E- coli) 

1 a c Zie?rt^SUTv>i e to 1 a c Z fltte^ttg^ /? - ify ? Y z/ ? 

Kt*o E c oRIt^ YX*<D? xn--y?K£ V) ZL&jftfe^KffiX 
SftfcD NAKf JfrWU 1 a c 7' a ^ - ^ - <?)»lPTT'^tt^litx. j? - 7 ^ 

^ftcD 5-7*nt-4-^no-3-r/ K'J>- /? - D - 9 Y > K (X - 
gal) £-£#i-&>f >f^-?-7l'- Mtffe<D77-^^i-e^j: 

v^-e, ;n^7 7-^*i!SiiU a^t4it^-c§4. -igt 1 177- 

tl> JB'J vmmfctz X g t 1 1 DNA£lnvitrogen^f,^£ 0 

3feB3*lfcDNA*3fcfc: Promegaft («> ^ * n 7-7V>) ri^HJBg 

$ ftA^ L £ IV* * ^ v ~ > ( PACKAGENE ) j y 7 - ->» A - > * -f- 



(13) 1 0 - 5 1 3 2 5 7 

A^'^-vU && x. 7 r - v <D t) IE £ ttl&i&tt L & o T flD 5e 

lft»x.«bS»i Promegatt^^<^ r7n f7n?F (PROTOBLOT ) j #j£t> ? y 

- - > ^ v t, r; a k m-r *> &m v - a t ;v k ia« $ ti* *iBtit®tt«i« ro?h 

a«r*fflv>T#»L^o Y 1 0 9 Oilffl!^, A g t 1 1 7.-f 
3X1 0 4 ^<7>7°7-7}«i£#: (P 

FU) ^x.7r-yi:«H, ^KiJi^^l/- hfcSfe^rLfco 7*V 
-Mi. 1 OmM© I P T G-ef totfijfll Ltfc^^/^ hn-fe;wo-^ 
7 -f - £Ete"C 3 y^sL^<- ^ Lt^o W a itH 

it Lfco 'J i-^^lftlWJCife*^* fc»J*«lt^jg$*L 

/elf <7)l?t (TBS Tiff 1 0 mM f 'J ^Sf, pH8. 0> IraM E 
DTA, 0. 05% r h * >f - > (™ EEN )-20j,^J:>9i:20 ^#f0 
JV7- i: t <>K>f a^?- r Lfc« T« 

;v?7 D ?fc7 7 r 7 — Hf^'B*# (Kirkegaard & Perry Laboratories, Inc.^ ^ 

■fe frffr? . ^'J-7> Kffl ; TBSTtiD-l : 1 00 fc**0 £ t & H-f 
7*^-hL£ 0 >fcK> 7^^-?-S»U ^IIt*S^ l>D7*iV 
-rh77'^A (NBT) i3^ f 5-7n€-4-7nD-3-r/K'JW 
7^7x-f (BCIP) *flDx.fco it7 , 7-7li7J^ , J*7>773'-^f^ 

LTH&v>5frfe*£Cfco »1*7*9 - 7 *#tt8fcU l5tl£7°^- h ±<7) 
i-KT<75 7*9 - 7 rt s Rttf v 7*:r ;w £ 'J 7"V - h Srfi^ -1 t K «fc ffi^ 

ffiMS *l£fl§'ttO*S&;L A gt 1 1 7 7-/©MI (lysogen ). £ Promega 
ti^UWtNo. 0 0 6 CU^otffot T. Maniatisf, <fc «9 |B«<7> 
7;V7J 'J =.-fW~f' 7°u Y a — )V (Molecular Cloning: A Laboratory 



(14) 10-51325 
Manual CCold Spring Harbor Laboratories, Cold Spring Harbor, New York, 1 
982)) %m^T, SM77-vDNAt A g t 1 1 l>^ 0 C<D 

DNA£E c o R I -CMttU #£*LfcDNA»ftf-£ 0 . 7%«^7**n-^ 

#^£2 6 0 0 b p^O F^^^^t^ofco K$r<r;v^t>^9^^ 

Jgijfefi<jfc;fri£ (Pfl&WTJ-. Sambrook £> , Molecular Cloning: A Laborat 
ory Manual 2 BR, 1989); T. Maniatisp,, Molecular Cloning: A Laboratory 
Manual 0-982) ; F. Ausubel , Current Protocols in Molecular Biology(198 
7)) Invitrogen^f,#^tL^7°9^ ^ K&il'****- rP TrcH "" s C J 

©Ec o R I^-f f-emrl5<7)2 6 OObpOEcoRI $f>f n - Wb Lfc 

o icD-^^ ^-(iA g t 1 1 fcRICU --r-f V^7l^^*t-U ^o^cIiB ( 

e. coii ) t-gv^i/^^^ >/N°^®i§m^#^^^<7)-r^<rc^DNAse5u^* 

M<7) r^n/N*>K ( PR0B0ND) j ftgg (Invitrogen) Hj©^1-;|> <7)-e\ £CD|fiJ& 
x.^ V/^ gli 1 ^ 7 J !filS-ClPStffiSt4 i i^-Cl So mi2<7) 2 6 0 0 
b pffifi-£*-*-*PTrcHis c -7°9 7>5 V-CjzMkm ( E - co1i ) ftToplO (Inv 
itrogenj; V) ^ f7>77^-A L/; 0 

yy^y * -A#fiL u r i a 7 T n^ (LB) t3 7 rCTODeo.^'O . 5 
- fi-D-ff?? r~> F (IPTG) * 1 mMOi^ftti -C;bD*-Tj|&ifcx. * > 

s*? M<D&$L*nmLtz 0 mm&. F7>77*-amh^3^ 3 0 s-e 

j**3-£fco 3fet.'*& 2 0 0 ^1 OJgf*«j'S:Jt^f-3.-r^A*t, S< Jt^LT 
IS&Hl'^tCL^M (7n7) (ii*LtjlT> -^WhSrSDS 
^iftlff^WSSrSt^ (±fE<7>T Maniatis^,) 0 d eopm £ 2 P$M9*Hftfc& 



(15) mm¥- 1 0 -5 1 3 2 5 7 

+-ein*u 1 o % s d s t? <; ? K^/nca^t, 7 o r-c-Bj&m 

SCSMftLfc (±!fi?>T Maniatisf,) 0 ^"'J/n^ h (POLYBLOT) j ^ h 
o F7>^77-y^fA (Americal Bi oneti csft N 4 7 - ^ # y -7 * ^ — 
T*H) Srfflv^ ittC^-aTJUiLfc^^ ft J: 

£K»^*fo 'Ja-^fttKM^I^M (1:2 1 «r^>^l^>H 

-7WJ*^77^- -lf^^# (Ki rkegard & Perry) t t >*a^- 
FU, ^i'> iO^^/l^V^TBSTt^L, NBTfcBC"IP*i)llii 

£*L£>co|st!$-r\ 'J 7 7 l^>^jfll»i:R{Bi-4#&4 8 k D<^ Sffcttlfc 

^D-xv^UcDNA* F. Sanger (DNA Sequencing with Chain- 

Terminating Inhibitors, 74Proc. Nat'l Acad. Sci, USA 5463(1977)) \z£Z> 

££E8l©$Mlrfc#Lrt:o 9 9 3 b p -t^ > hODNA^^J*-^ U - 
#2) J±, *Hlfl©i(a»x.RAMA«:lS:iftti3 3 17$V1^^>/^S 



Invitrogen<75 T7°n ^ > K ( PROBOND ) j *7A^fflv\ f£ # 7 A £ t *b Uffiffi 



(16) ft&W- 10-51325 

« (F' ompT hsdS, [r B "m»'dcm] ) ( 7° n f 7 ~ -tr " fit, Nova 
gen % v->*V>, ->-f ^3>->V*H) CD— iJfet&*LfcJ§#» 1 0 m 1 ^JVn 
t 5 0 ^ g/m 1 CDT> fy'J > £ 1 'J ? h^LB i:if L 

7t 0 d<D«,£2. 5P#M^*?^ icT)^^ I PT G£ 1 mM<DM®rM&tr~ 

B#HS 3 7 ttM V + a^- h Ufco ifflJl&Sr&'kfcJ: W««U U 

V*f- - A £ <t ^jfiWtfefc «t *) *f# t fc 0 tjffllfe* 10, OOOrpm X~M'k L 

a^x.RAMA^>A7|?)W)i^ * "yfu.-y^ >?~frtfrK X *)$m 
L1to a»itRAMA^>^SSm*jH9 7^'^7 5 K**;HBS«kt&fc 
% - > n -k ji/n - ^ > > ^l^flci C J: «9f*Lfc#U 9 > *?%<n$&fZk 

tv^?>/^f|;i : 2 1 c7)#36RJ^-ejjDx-, 1 B*W-f 1* Lfco 3fcfc 

, icr,^ ^ri/V^U #tfc h I gM-7JV*'J "7 7 9 - -tf^^#t fc 

Mr >v^S^> Kj&s.i; a— =7f-14M*ifefll#OJflL* fcRJ&L 

7fe 0 itlHU ^co@2^!j^^o*< R AMA? «& 3 4 k d ) cDM£iL£ 

Wj X.RAMA <P&gi 
RAMAlfi^^tti 2 6 0 0 b p^DNAlit^v fiHSPWfc^ftfc: «t >9 
pBlueBacHis C j.u ^> )V 7,^-9 9 — (Invitrogen) -^^xf 7 n - r. > ^ L 
to RAMAjt-fe-?*^ri-&iOPBlueBacHis C ^-jfc. f/^inrf-^K 
(BACULOGOLD) J (Pharmingen % y 7*4 jc 3\ *'j7*^-7ffl) ;^aO>) 
'f^DNAtttt Spodoptera f rugiperda s f 9 flBfl&K 3-^V77x 
* h Lfco i^P>ODNA«Offl|pJ3iaJftAo*i*, JU^©#'JaKV'vx> 



(17) 1 0 -5 1 3 2 5 7 

frxtmhtitzo Z<Dm$kk.U S f 9 J^MT^ 

Invitrogen<7)-7 - :xTJWifEfc£ XiX^h X o K LTffiJ Lfco I™itrog 

pBl ueBacHi sC^RAMA jt [fc? <7)^m \t *J 7, 9 > 7 u y -f J > K 
X iJfltBLfco ft 1 m 1 <DS i 

*fflJ&£^W MfcU l 0 0^ 1 <^Laenm11aMlf?ftt*IS¥Ufc ( u - Laemnli, 227 
Nature 680-85 (1970) ) 0 - ogftft* 2 ftWmM U 2fcK±f2?> «t "9 K 7 . 5 

%S D S - y^u ;w7 3 7 o h-e—BMMCifcS&Lfco 

£1:2 i<D%tm&x**yyu>&&?>ss?WfcMz-. lftffl-J h 

Ltzo &Ll,Z , ZLCD^ V/V>?:TB ST -CifcifJ- t , ifcfc M gM-7JV*'J*^ 
mr^^o^ yy^uy^nVTB S T^ILfc, 1 0 0 , 000 «M r ^^-r 
WT&m. $ tlfz R A M A 9 y * ft £ *PR*BUI&-C3&3B ?*lfcRAMA^>^B 

*Lfc*&J*;lR AMA? >/f^U*±|EOJ: ? KN i#m r^n^^K ( PROBOND 
) J 3&7AfHSUp ft 1 . 5 m g<7)? 5 0ml Oig** tf> *»« 

iBftic.RAMA»>/^fi^EL I SAItl 

*fl§® (E. coli ) % t -?<o&m.KX [?utf>y (PROBOND) j # 

9 a -efflM ztitzmi 0 0 M 1 cT^ia^x. rama?>/^ mmm (pbs mm 

(pH7. 4) 4><7> 1 g/m 1 <DM%m&?L9 *jK'^f W^ftv 



P 



(18) 10-51325 

4 ? v 9 j $> --7V- Y (High binding) 9 6 -)x;i/D-^>^ (Corn 

ing) -?V-Y) <D*7 3. JVHAtL, 4Xt-^>^a^-FU c ico-7"P- 
r£ft#- U ^C4t;-e-^D^ LT###|lft&i|£^£l^/i 0 1 I 2 1 "C 

*Lfc 10 0^1 cOJktt^^ ^ JVHAtt, 1 BtW-T >^raA'- h l, 
3)V*m& Ltz o 7iV*'J*77 7^ ^m&itfc kMgM (Ki rkegaard & P 
erry) (7) 1 0 0 ^ 1 ^^xJHUtL, 1 B#|HM >^ a-^- h U ? .x ;V £ S 
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ACT TCA GTT AAT TCT GCA GAA GCC AGC ACT AGT GCT AAC TCT GTA ACT 4 8 
Thr Ser Val Asn Ser Ala Glu Ala Ser Thr Ser Ala Abu Ser Val Thr 
15 io is 

TGT ACA TTT TCC CAT GGA TAT GAA AAG CCT GAA GAA TTG TGG ATC CCC 5 6 
Cys Thr Phe Ser His Gly Tyr Glu Lys Pro Glu Glu Leu Trp lie Pro 
20 25 30 

TTT TCT CCC GCA GCG AGT AGC TGC CAC AAT GCC AGT GGA AAG GTT GCA 14 4 
Phe Ser Pro Ala Ala Ser Ser Cys His Asn Ala Ser Gly Lys Glu Ala 
35 40 45 

AAG GTT TGC ACC ATC AGT CCC TTG AGC TCC TTG ATT CCT GAA GCA GAA 132 
Lys Val Cys Thr lie Ser Pro Leu Ser Ser Leu lie Pro Glu Ala Glu 
50 55 60 

GAT AGC TGG TGG ACG GGG GAT TCT GCT AGT CTC GAC ACG GCA GGC ATC 24 0 
Asp Ser Trp Trp Thr Gly Asp Ser Ala Ser Leu Aep Tyr Ala Gly lie 
65 70 75 \. 80 

AAA CTC ACA GTT CCA ATC GAG AAG TTC CCC GTG ACA ACG GAG ACG TTT 2 88 
Lys Leu Thr Val Pro lie Glu Lye Phe Pro Val Thr Thr Gin Thr Phe 
B5 90 95 

GTC GTC GGT TGC ATC AAG GGA GAG GAC GCA CAG AGT TGT ATG GTC ACG 336 
Val Val Gly Cys He Lys Gly hep Asp Ala Gin Ser Cys Met Val Thr 
100 105 110 

GTG ACA GTA CAA GCC AGA GCC TCA TCG GTC GTC AAT AAT GTC GCA AGG 3 84 
Val Thr Val Gin Ala Arg Ala Ser Ser Val Val Asn Asn Val Ala Arg 
115 L20 125 

TGC TCC TAC GCT GCA GAC AGC ACT CTT GGT CCT GTC AAG TTC TCT GCG 43 2 
Cys Ser Tyr Gly Ala Asp Ser Thr Leu Gly Pro Val Lys Leu Ser Ala 
130 135. 140 

GAA GGA CCC ACT ACA ATG ACC CTC GTC TGC GGG AAA GAT GGA GTC AAA 4 80 
Glu Gly Pro Thr Thr Met Thr Leu Val Cys Gly Lys Asp Gly Val Lys 
145 ISO 155 160 

GTT CCT CAA GAC AAC AAT CAG TAC TGT TCC GGG ACG ACG CTG ACT GGT 52 B 
Val Pro Gin Asp Asn Asn Gin Tyr eye Ser Gly Thr Thr Leu Thr Gly 
165 170 175 

TGC AAC GAG AAA TCG TTC AAA GAT ATT TTG . CCA AAA TTA ACT GAG AAC 576 
Cye Asn Glu Lys Ser Phe Lys Asp He Leu Pro Lys Leu Thr Glu Asn 
180 1B5 190 

CCG TCG CAG GGT AAC GCT TCG AGT GAT AAG GGT GCC ACG CTA ACG ATC €24 
Pro Trp Gin Gly Asn Ala Ser Ser Asp Lys Gly Ala Thr Leu Thr . He 
195 200 205 

AAG AAG GAA GCA TTT CCA GCC GAG TCA AAA AGC GTC ATT ATT GGA TGC 672 
Lys Lys Glu Ala Phe Pro Ala Glu Ser Lys Ser Val He He Gly Cys 
210 215 220 

ACA GGG GGA TCG CCT GAG AAG CAT CAC TGT ACC GTG AAA CTG GAG TTT 720 
Thr Gly Gly Ser Pro Glu Lys His His Cys Thr Val Lys Leu Glu Phe 
22S 230 235 240 

GCC GGG GCT GCA GGG GGC GCC GGG GGT GGA CGA GGA GGA GCA GCC GGT 76 B 
Ala Gly Ala Ala Gly Gly Ala Gly Gly Gly Gly Gly Gly Ala Ala Gly 
245 250 255 

GGA GCC GGG GGC GCC GCG GCT GCC GGC GGA GCA GGA GCA GGC GGA GGG 816 
Gly Ala Gly Gly Ala Ala Ala Ala Gly Gly Ala Gly Ala Gly Gly Gly 
260 265 270 
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GCT GGT ACC GAC ACA GAT AAA TAT GTC ACA GGA ATA AAT GCC TCT CAT 8 64 
Ala Gly Thr Asp Thr Asp Lys Tyr Val Thr Gly Asn Ala lie Ser His 
275 2B0 265 

GGT CAG ACC ACT TAT GGT AAC GCT GAA GAC AAA GAG TAT CAG CAA GAA 912 
Gly Gin Thr Thr Tyr Gly Asn Ala Glu Asp Lys Glu Tyr Gin Gin Glu 
290 295 30 0 

TTC GTG GGA ATT ATG ACA GTA ACT ATG ACA TTT AAA TTG GGG CCC CGT 96 0 
Phe Val Gly lie Met Thr Val Thr Met Thr Phe Lys Leu Gly Pro Arg 
305 * 310 315 320 

AAA GCT ACG GGA CGG TGG AAT CCT CAA CCT GGA 993 
Lys Ala Thr Gly Arg Trp Asn Pro Gin Pro Gly 
325 330 
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Thr Ser Val Asn Ser Ala Glu Ala Ser Thr Ser Ala Asn Ser Val Thr 
1 5 io 15 

Cys . Thr Phe Ser His Gly Tyr Glu Lys Pro Glu Glu Leu Trp He Pro 
20 25 30 

Phe Ser Pro Ala Ala Ser Ser Cys His Asn Ala Ser Gly Lys Glu Ala 
35 40 45 

Lys Val Cys Thr He Ser Pro Leu Ser Ser Leu He Pro Glu Ala Glu 
50 55 60, 

Asp Ser Trp Trp Thr Gly Asp Ser Ala Ser Leu Asp Tyr Ala Gly lie 
65 70 75 80 

Lys Leu Thr Val Pro He Glu Lys Phe Pro Val Thr Thr Gin Thr Phe 
85 go 95 
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Val Val Gly Cys lie Lya Gly Asp Asp Ala Gin Ser CVS Met Val Thr 
100 105 no 

Val Thr Val Gin Ala Arg Ala Ser Ser Val Val Asn Asn Val Ala Arq 
115 120 125 

Cys Ser Tyr Gly Ala Asp Ser Thr Leu Gly Pro Val Lys Leu Ser Ala 
130 135 ' 140 

Glu Gly Pro Thr Thr Met Thr Leu Val Cys Gly Lys Asp Gly Val Lys 
145 150 155 " L 6o 

Val Pro Gin Asp Asn Asn Gin Tyr Cys Ser Gly Thr Thr Leu Thr Gly 
165 170 * 175 

Cys Asn Glu Lys Ser Phe Lys Asp lie Leu Pro Lys Leu Thr Glu Aon 
18° 185 190 

Pro Trp Gin Gly Asn Ala Ser Ser Asp Lys Gly Ala Thr Leu Thr lie 
195 200 205 ' 



Lys Lys Glu Ala Phe Pro Ala Glu Ser Lys Ser Val He He Gly Cys 
210 215 220 

Thr Gly Gly Ser Pro Glu Lys His His Cys Thr Val Lys Leu Glu Plie 
225 230 235 240 

Ala Gly Ala Ala Gly Gly Ala Gly Gly Gly Gly Gly Gly Ala Ala Gly 
245 250 255 

Gly Ala Gly Gly Ala Ala Ala Ala Gly Gly Ala Gly Ala Gly Gly Gly 
260 265 270 

Ala Gly Thr Asp Thr Asp Lys Tyr Val Thr Gly Asn Ala He Ser His 
275 280 2B5 



Gly Gin Thr Thr Tyr Gly Asn Ala Glu Asp Lys Glu Tyr Gin Gin Glu 
290 295 300 

Phe Val Gly He Met Thr Val Thr Met Thr Phe Lys Leu Gly Pro Arg 
305 310 315 320 



Lys Ala Thr Gly Arg Trp Asn Pro Gin 
325 



Pro Gly 
330 
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